University of the Pacific

Scholarly Commons
University of the Pacific Theses and
Dissertations

Graduate School

1977

Observation of training room stimuli in determining stimulus
control and transfer of training
David Micheal Lietzke
University of the Pacific

Follow this and additional works at: https://scholarlycommons.pacific.edu/uop_etds
Part of the Education Commons, and the Social and Behavioral Sciences Commons

Recommended Citation
Lietzke, David Micheal. (1977). Observation of training room stimuli in determining stimulus control and
transfer of training. University of the Pacific, Thesis. https://scholarlycommons.pacific.edu/uop_etds/
1942

This Thesis is brought to you for free and open access by the Graduate School at Scholarly Commons. It has been
accepted for inclusion in University of the Pacific Theses and Dissertations by an authorized administrator of
Scholarly Commons. For more information, please contact mgibney@pacific.edu.

OBSERVATION OF TRl\INING ROOM STIMULI IN DETERHINING
STH1ULUS CONTROL AND TRANSFER OF 'rRAINING

A Thesis
Presented to
the Graduate Faculty of the
University of the Pacific

In Partial Fulfillment
of the Require ments for the Degree
l-1aster of Arts

by

David M. Lietzke
May , 1 97 7

This thesis, written and submitted by

David Micbeal Lietzke

is approved for recommendation to the Committee
on Graduate Studies, University of the Pacific.

Department Chairman or

De~ ~

~'c~-

Thesis

Comm~tte~~

~_iL

. Chairman
j)

oated

r/iez /?)

----~~
-f~~~
~~~---------------------

ACKNOWLEDGMENT
I would like to thank Dr. Roger Katz and Dr. Tom
Allison for the i r useful feedback and suggestions .

I

would especially like to express my appreciation to
Dr . Martin Gipson for his interest, guidance, and assistance as thesis chairperson .

ABSTRACT
Te n developmentally disabled children participated
in an assessme nt of stimulus control and transfer of training.

Each subject was taught to perform a simple, non-

verbal, imitative task in a training room , and transfer
to a nove l setting was assessed.

During training, sub-

jects were video-taped in order to determine how often
each visual stimulus in the training room was looked at.
After an initial tran sfe r t est each subject participated
in a test of the stimulus control acquired by visual
s~i~uli

from the

traini~g

room.

Utilizing

t~o

gronps

(N = 5 each ), s ubj ects received an additional transfer
test in the novel setting while in the presence of a
stimulus that had been either frequently or infrequently
looked at during the training process.

Subjects tested

in the presence of a frequently-looked-at s timulus produced
a greater number of correct r esponses duri ng the transfer
tests than sub jects tested in the presence of an infrequently-looked-at stim ulus.

Individual data are also

presented fer the subjects.

The implications of these

resu lts are discussed.

OBSERVATION OF TRAINING ROOM STIMULI IN DETERr-1INING
STH1ULUS CONTROL AND TRANSFER OF TRAINING
The effectiveness of behavior analysis t echniques
for altering behavior under restricted conditions has
been well documented (Allyon & Azrin , 1968; Bandura ,
1969; Kazdin , 1975; O'Leary & Wilson, 1975; Rimm &
Masters , 1974}.

The ability of these techniques to main-

tain behavior c hange when t h e therapeutic contingencies
are withdrawn or when the client is no longer in the origi nal trai ning environment has not, however, been convi n cThis
in an
. has resulted
..

inc~ Aase d

awareness tha t tre atment effects tend to be specific to the
setting in which they are produced (Kazdin & Bootzin, 197 2 ).
Ample evidence is available to indicate that
behavior is a function of the organism ' s past learning
history as well as the reinforcement contingencies and
discriminative stimuli that are operating in the treatmen t
setting (Atthowe, 1973; Kazdin & Bootzin , 1972; Patterson

& Cobb, 1971; Wahler , 19 69}.

This can be illustrated by

Wahler's study of two oppositional children who ex hibited
behavior rroblems in school and home.

The therapeutic

effects of a reinforcement program begun in the home were
limited to the home setting only.
1

The two childrens '

2

school behaviors were not initially affected by the home
treatment program and changed only when reinforcement
contingencies were applied in the school setting.
Transfer of training refers to the issue of whether
treatment effects obtained in one setting or environment
transfer or spread to other settings in which treatment
has not occurred.

This is a prime concern for many treat-

ment programs because these programs are frequently carried out in settings other than where the client normally
resides.

Typically, behavior change programs are conducted

in a therapist's office, a psychiatric hospital, or a
special classroom, while the primary objective is to have
the altered behavior transfer to a totally different
setting which is a more natural one for the client (i.e.
home, community, place of business, or regular classroom).
Failure to achieve transfer of training is a
likely outcome of most treatment programs and not restricted
to any specific dimension or variable.

There are reports

of failure to achieve transfer across various treatment
settings, target behaviors, and subjects.

Failure to

achieve transfer has been reported with delusional speech
(Patterson & Teigen, 1973; Wince, Leitenberg, & Agras, 1972),
disruptive classroom behavior (Herman & Tramontana, 1971;
Michenbaum, Bowers, & Ross, 1968), instruction following
behavior (Striefel & Wetherby, 1973}, and with sex-role
behaviors (Rekers & Lovaas, 1974).

3
~everal

studies indicate an inability to obtain

transfer of training with subjects such as psychiatric
patients (Liberman, Teigen, Patterson, & Baker, 1973;
Patterson & Teigen, 1973; Wince, Leitenberg, & Agras, 1972),
delinquent adolescents (Michenbaum, Bowers, & Ross, 1968),
normal school age children (Becker, Madsen, Arnold &
Thomas, 1967; Broden, Hall, Dunlap, & Clark, 1970), the
mentallyretarded (Barton, 1970; Birnbrauer, 1965; Striefel

& Wetherby, 1973), autistic and schizophrenic children
(Birnbrauer, 1968; Koegel & Rincover, 1974; Lovaas,
Schaeffer, & Simmons, 1965; Lovaas, Koegel, Simmons, &
Stevens-Long, 1973), and school age children with behavior
and academic problems (Herman & Tramontana, 1971; Skindrud,
1972; Wahler, 1969; Walker, Hops, & Johnson, 1975).
Additional studies indicate the inability of
behavior modifiers to produce transfer of treatment
effects across settings.

These studies include transfer

between home and school (Skindrud, 1972; Wahler, 1969;
Walker, Hops,

& Johnson,

1975), between different classrooms

(Herman & Tramontana, 1971; Koegel & Rincover, 1974;
O'Leary, Becker, Evans, & Saudargas, 1969), between an
experimental laboratory and a hospital ward (Birnbrauer,
1968), between a hospital ward and home

(Patterson &

Teigen, 1973), between a special therapy environment and
a hospital ward (Wince, Leitenberg, & Agras, 1972), and
between a treatment clinic and home (Rekers & Lovaas, 1974).

4

Although it is infrequent, a few studies have
reported positive transfer results.

Stokes, Baer, and Jack-

son (1974), along with Kale, Kaye, Whelan, and Hopkins
(1968), have demonstrated transfer across trainers or
experimenters.

In these studies, greeting responses were

trained by one experimenter.

The results of training

indicated that reinforcement by one experimenter was not
sufficient for transfer of the response to other members
of the staff.

However, when more than one trainer began

to reinforce the subjects, the amount of transfer to others
was substantially increased.

This suggests that transfer

across experimenters is more likely to occur if two or
more experimenters are available to reinforce the subject.
Walker and Buckley (1972) have reported successful transfer
from an experimental classroom to a regular classroom with
school age children who participated in a two month token
economy program which was conducted in an experimental
classroom.

After treatment, subjects were randomly assigned

to one of the following maintenance strategies:

(a) teach-

ing classroom peers to reinforce a target child's appropriate
b e havior (peer reprogramming) , (b) instructing classroom
teachers in the use of behavior modification (teacher training), (c) reinforcing subjects in a setting that contained
stimuli similar to thos e found in the transfe r s e tting
(equat ing stimulus condition), and (d) a no-treatme nt control.

At the end of two months , the mean percentage

appropriate behavior for th e peer reprogramming and
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equating stimulus conditions was

si~nificantly

than the mean for the control subjects.

greater

The teacher train-

ing and control group means were not significantly different.
Researchers in both experimental (Deese & Hulse,
1967; Reynolds, 1968; Terrace, 1966) and applied (Bandura 1
1969; Gelfand

& Hartman, 1975; Johnson & Wallace, 1974;

Kanter & Phillips, 1970; Kazdin, 1975; Rincover & Koegel,
1975) behavior analysis have pointed to the similarity
between the training and extra-training settings as the
theoretical basis for determining how much transfer of
training should occur.

Bandura has stated that "generality

is usually insured by varying stimulus configurations.
This requires changing reinforcing agents and modifying
treatment conditions so that both the social settings
and the responses being reinforced are increasingly similar to those encountered in the natural environment
(p. 260, 1969)."

The essential component seems to be

the degree of similarity between the training and transfer environments.

It is possible that subjects involved

in behavior change programs in which the treatment and
transfer settings are dramatically different (either in
terms of the stimuli present or contingencies in effect)
will be able to "tell the difference"
between the two settings.

(discriminate)

If the subjects are readily

able to discriminate between the settings, their behavior
will differ in each, and therefore, transfer will be

6
unlikely.

This may account for the large number of

studies which failed to achieve transfer across settings.
A large number of the studies cited earlier involved training and transfer settings which were dramatically different
(i.e. transfer from hospital ward to home, from experimental to regular classroom, or from school to home).

Con-

versely, transfer may be facilitated when the simuli ih
the training and transfer setting are similar and/or the
same contingencies are in effect.
Implicit within the preceding explanation is the
suggestion that transfer of training involves the process
of stimulus control.

A failure to produce transfer is

actually a failure to establish stimulus control in a new
setting.

That is, stimulus control occurs when a particu-

lar response is more probable in the presence of a simulus
and is correspondingly less probable in the absence of that
stimulus.

Therefore, if the stimulus complex (discrimi-

native stimulus) that signals the occasion for reinforce ment in the original training e nvironment is also present
in the tra nsfer environment, the behavior of the subject
should be similar in both settings.

Consequently, stimulus

control will have been demonstrated and tran5i'er of training will have occurred.
Rincover and Koegel (1975) have provided a n a nalysis
of stimulus control and setting generality with autistic
children.

The study consisted of two phases.

In the first,

ten autistic children were taught new responses in a
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treatment room, and transfer to a novel setting was
assessed.

Four of the 10 children showed little or no

transfer to the new setting.

In the second phase, the

four children who showed no transfer participated in an
analysis of stimulus control.

Stimulus control was

examined by introducing stimuli from the training environment into the transfer environment and recording the subjects' responding as each new stimulus was presented.

It

was found that the rate of responding increased in the presence of some stimuli but not in the presence of others.
Only when a functional discriminative stimulus was identified

and reintroduced into the transfer setting did the

learned response occur.

These results are consistent with

the assumption that transfer of training is a problem of
stimulus control.

The authors, however, fail to propose

a basis for determining which stimuli from the training
environment should be introduced into the new setting to
achieve transfer.
Since any training environment is composed of
multiple stimuli, the central question is which stimuli
will acquire discriminative control and which will be left
essentially nonfunctional.

Several behavioral researchers

have employed the construct of "attention" to resolve
this question (Honig, 1970: Reynolds, 1968: Skinner, 1953:
Terrace, 1966).

To emphasize the functional relationship

between attention and stimulus control, Terrace has stated,

"Attention is typically used in those situations in which
a stimulus or some element of a stimulus does not reliably
control a response.

Thus, attention seems to be synonymous

with stimulus control to the extent that failures to establish stimulus control are referred to as failures of
attention (Honig, 1966, p. 287-288)."
The problem of the necessary conditions for getting
a subject to "pay attention" to a particular stimulus
still remains.

One common sense answer is that some type

of sensory mechanism, such as an observing response (Wyckoff,
1954) which requires the subject to look at a stimulus,
is a necessary condition for a stimulus, or a given aspect
of a stimulus, to acquire control over a response.

The

function of this observing response is to bring the subject in direct contact with exteroceptive stimuli which
have discriminative properties.

That is, from the multi-

tude of stimuli present during training, those stimuli
that will acquire discriminative control are likely to be
ones the organism visually attends to (Atkinson, 1961;
House & Zeaman, 1962).

Reynolds has pointed this out by

stating, "Generalization can be expected to occur to
stimuli which have perceptible aspects in common with the
stimulus that originally set the occasion for reinforcement (p. 38, 1968) . "
Th e paucity of relevant research concerning attention, stimulus control, and transfer of training is
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surprising in view of the

practica~

issues involved.

This

is especially true when it is remembered that the inability
to produce transfer of treatment is considered a serious
limitation of behavior modification as well as other psychotherapeutic efforts (Atthowe, 1973; Bandura, 1969).

There-

fore the present investigation is primarily concerned with
the stimulus variables which influence the transfer of
treatment rather than the variables which produce the
initial behavior change.

This study sought to determine

if the process of observing (looking at) specific stimuli
during a reinforcement program is a relevant variable in
achieving stimulus control and transfer of training.
•rwo groups of mentally retarded children were
trained to perform a simple imitative task.

A stimulus

frequently looked at by each subject in Group 1 was
fied during this process.

identi~

A transfer test to a novel

extra-therapy setting was then conducted and the number of
correct imitative responses were r e corded.

Subsequent to

this me asure, a spe cific stimulus ide ntified as fre qu e ntly
look e d at in the tra ining se ssions was introduced into the
same extra-thera py environme nt to a ssess the degree of
stimulus c o ntrol it e x erte d and to d e termine the amount of
transfer of training which r e sulted.

Again, the number

of corre ct imitative r e sponses were r e corded.

Group 2

subj e cts we re expos ed to the same trea tment proce ss and
tr a nsfe r t e sts exce pt for the stimulus which was utilized
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in the transfer test.

For this group, a stimulus infre-

quently looked at in the training room was identified for
each subject.

Subsequent to an initial transfer measure,

this stimulus was introduced into a novel setting to
assess stimulus control and transfer of training.

A

comparison of the number of correct responses produced
in the transfer settings was made between the two groups.
Method
Subjects
A total of 10 developmentally disabled children
(six males and three females), all institutional i zed residents of a state hospital, were chosen from a population
of approximately 60 residents diagnosed as moderately to
severely retarded.

The selection process resulted in

subjects who displayed rudimentary speech, frequently engaged in self-stimulatory behavior, were minimally responsive to verbal instructions, and were described as having
a short attention span.

Additionally, each subject was

specifically chosen because he/she demonstrated a consistent inability to perform simple non-verbal imitative
tasks.

All subjects had previously been administered

either the Wechsler Intelligence Scale for Children or the
Stanford-Binet.

The mean full scale IQ for the 10 partici-

pants was 34 (ranging from 28 to 46) and the mean chronological age was 9 years (ranging from 6.2 to 14.3 years).
None of the retarded children had relevant sensory
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deficiencies such as blindness or deafness, which would
limit their responsiveness in the study, and none were
involved in behaviorally oriented programs concerned with
teaching non-verbal imitation.

However, all subjects had

previous exposure to reinforcement programs.
Setti"ngs
Two settings were employed in this study.

The

first was the location in which each subject was taught a
non-verbal imitative task.

This training environment was

a well lighted room, 2.4 x 4.1 meters, adjacent to the
hospital ward in which the subjects resided.

The room's

furnishings and the location of each item remained in the
same position throughout the training for each subject.
(See Figure #1).

The room contained the following visual

stimuli:
(1)

a .6 x 1 meter metal table

(2)

a .4 x .8 meter metal chair for the subject

(3)

a .4 x .8 meter metal chair for the trainer

(~)

a male trainer wearing a white T-shirt and
blue jeans

(5)

a portable video-tape camera and recorder
attached to a tripod stand 1.4 meters high

(6)

a green plastic bowl 14 centimeters in diameter which remained on the table and contained consumable reinforcers
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(7)

a white .4 x .9 meter stuffed animal with
a red ribbon around its neck.

(8)

a red .6 x .3 meter plastic animal with a
blue hat and a green band around its neck

(9)

a green plant in a clay pot 1.2 meters high

(10)

a yellow electric lamp 1.7 meters high

(11)

a blue .4

(12)

right wall - this wall was completely covered

x .6 meter metal trash can

by a 4.1 x 2.5 meter piece of cloth dyed
light brown.

Additionally, there was a

.6 x .9 meter multicolor animal poster

at~

tached to the center of the cloth
(13)

front wall - this wall was completely cov·ered by a 2.2 x 2.5 meter cloth dyed light
brown

(14)

left wall - this wall was completely covered
by a 3.9 x 2.5 meter cloth dyed light brown

(15)

back wall - this wall was completely covered
by a 2.4 x 2.5 meter cloth dyed light brown

(16)

a .4 x .8 meter metal chair similar to the
chairs used by the subjects and trainer

The furnishings described above plus the trainer
constituted the visual stimuli available in the training
environment for each subject to observe.

While in this

setting the video-tape recorder was focused on each subject
to record which stimulus each looked at.
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The second setting was used to determine if transfer
from the original training environment occurred.

Initially,

no common stimuli existed between the two settings.

The

transfer setting consisted of a large open space (80 x 100
meters} covered with grass and near several large trees.
It was approximately 120 meters from the nearest building
and adjacent to a baseball field.

This entire area was

located on the hospital grounds and surrounded by a number
of hospital buildings.

This environment was altered during

the transfer tests by introducing one specific stimulus
from the training room to assess stimulus control and
transfer of training .
Response Selection and Definitions
Simple

non~erbal

training sessions.

imitative tasks were used in the

The general character and topography of

these tasks involved touching body parts and making discrete
motor movements.

Each subject was trained to imitate a

behavior that was demonstrated and verbally prompted by the
trainer.

The specific task was selected by identifying an

imitative sequence that each subject consistently failed
to perform correctly.

The criterion for this selection

was seven or more i ncorrect responses out of 10 trials.
selection process was as follows:

The

prior to entering the

training room, the trainer would demonstrate a task and
verbally prompt the child to imitate by stating, "Do this,"
until 10 test trials had been conducte d for e a ch task.

The
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subjects were then allowed to imitate after each prompt
until three or more (30% or more) correct responses were
produced or until seven or more (70% or less) incorrect
responses occurred.

The first task the child failed to

perform correctly on seven or more of the 10 test trials
was selected for training .

Any task that was performed

correctly on three or more of the 10 test trials was not
utilized for training.

During the selection process, incor-

rect responses were ignored while correct responses were
reinforced with consumable materials and social attention.
Since the learning task involved very discrete motor
responses, it was believed a single observer could readily
determine when a correct imi ta ti v.e response had occurred.
Therefore, a response was scored as correct whenever a
subject's behavior was topographically similar to that
demonstrated by the trainer and it occurred within 5 seconds
of his verbal prompt.

The imitative tasks employed in the

training sessions were:
Subject 1.

Rais.e right arm overhead - touch right
knee with right hand

Subject 2.

Stand up - turn 360° - sit down

Subject 3.

Stand up - touch right foot with right
hand - touch left foot with left hand

Subject 4.

While sitting, extend left leg - extend
right leg.

Subject 5.

Stand up - turn 360° - sit down
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Subject

6.

Stand up - jump up three times - si·t
down

Subject

7.

Stand up - lie on floor - sit down

Subject

8.

Stand up - hold both hands above head
and shake them - sit down

Subject

9.

Stand up - jump up three times - sit
down

Subject 10 .

Stand up - hold both hands above head
and shake them - sit down

Procedure
All training sessions, the transfer tests, and the
assessment of stimulus control were conducted independently
for each subject.
Training sessions.

After a task had been identified

that met the selection criterion, the training sessions began.
Each subject was brought into the training room and seated
at a table next to the trainer.

The trainer correctly demon-

strated the pre-selected training task while providing the
verbal prompt, "Do this."

If the same response was not

performed by the subject within 3 seconds the experimenter
physically guided him through the appropriate response
topography.

For example, if the subject was being

taught to touch his nose with his left hand, the trainer
would grasp the child's left arm and raise it until it
touched his nose; as this occurred, candy or dried fruit
plus attention was provided.

As training progressed,
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manual guidance was faded by gradually reducing its frequency and intensity so that the behavior would come under
the control of the verbal prompt rather than the physical
guidance.

All correct performances resulted in consumable

materials and social attention; all incorrect performances
were ignored.
Training continued in this manner until each subject
correctly performed his task on 15 consecutive trials that
did not involve manual guidance.

When this had been accom-

plished each subject participated in a transfer test in a
novel setting.
Transfer of training tests.

Transfer of training

was assessed after meeting the training criterion.

The

assessment was accomplished by removing the child from the
training room and allowing a new female trainer to lead
the subject outside of the building to the transfer setting.
The new trainer demonstrated the same training task and
provided the verbal prompt of, "Do this," just as the original trainer had done.
The transfer test consisted of 10 consecutive opportunities to perform the same task in this new setting .
No consumable materials or social attention followed either
correct or incorrect performances.

At the conclusion of

the transfer tests, the number of correct responses was
recorded and the subject was randomly assigned to one of
the two experimental groups.
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Assessment of stimulus control.

Each of the ran··

domly assigned subjects participated in additional sessions
to determine the degree of stimulus control achieved by
various visual stimuli that were observed in the training
environment.

Stimulus control was assessed by introducing

a single visual stimulus from the training room into the
transfer setting and providing 10 test trials in the presence
of that stimulus just as was done in the first transfer
test.

The procedure for assessing stimulus control was

identical for each of the two experimental groups with
one exception.

That difference was the specific stimulus

introduced into the transfer setting .
In Group 1 stimulus control was assessed for each
subject by introducing a stimulus ·frequently looked at in
the training room into the transfer setting and conducting
10 test trials.

In Group 2 stimulus control was assessed

for each subject by introducing a stimulus

infrequent!~

looked at in the training room into the transfer setting
and conducting 10 test trials .
Observat.ion and Recording
Training sessions.

The entire training process

for each subject was automatically recorded on video-tape
by a Sony Video-Rover II model AV-3400 and a portable Sony
camera model AVC-3400 which was located in the center of
the training room (See Figure 1).

These video-tapes were

19

replayed by the observer to obtain the following sources
of information for each subject:

(a) the total amount of

training time, {b) the total number training trials,
{c) the number of occasions of reinforcement, (d) the

nurn~

ber of correct imitative responses, and {e) frequency data
indicating how often each visual stimulus in the training
room was looked at.

The data indicating the training time,

number of trials, occasions of reinforcement, and number
of correct responses were determined by taking a numerical
co~nt

for each of these categories as the video-tape was

replayed.

To determine how often each training room stimu-

lus was looked at, a time-sampling procedure was used.

The

observer replayed the video-tapes of the training sessions
and rnanually stopped the tape every 5 seconds.

While the

tape was stopped, the observer viewed the subject to determine which stimulus he/she appeared to be looking at and
placed a tally mark on the data sheet next to that specific
stimulus.

The observer allowed the video-tape to run for

another 5 second period at which time he manually stopped
the tape and repeated the data collection task.

Observa-

tion and recording continued in this manner until the video
tapes of each subjects' training had been reviewed.
A subject was said to be visually attending or looking at a stimulus each time a discrete observing response
occurred as the video tape was stopped.

For an observing

response to occur, the subject's head must have been
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oriented in the direction of a stimulus with the subject's
eyes positioned so that a stimulus listed on the data sheet
fell within the central position of his/her field of vision.
This recording process resulted in only one stimulus being
recorded at each 5 second interval
Transfer of trainin·g tests.

The transfer test in

a new setting resulted in ten test trials for each subject.
During these trials, the trainer scored each imitative
response as either correct or incorrect.
Assessment of stimulus control.

Each subject re-

ceived 10 test trials in the presence of the stimulus he/she
frequently (Group 1) or infrequently (Group 2) looked at
during training.

The trainer scored each imitative response

as either correct or incorrect.

The following procedure

was used to determine which specific stimulus was chosen as
frequently looked at and which was chosen as infrequently
looked at.
(1)

the number of five second intervals each
stimulus was: looked at was determined

(2)

a square root transformation was performed on
these data

(3)

the mean and standard deviation was calculated on that transformed data for each subject

(4)

the stimulus selected as frequently looked
at (Group 1) was required to be at least one
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standqrd deviation above the mean
(5)

the stimulus selected as

in~requently

looked at

(Group 2) was required to be at least one
standard deviation below the meqn
(6)

the specific stimulus selected for either
group was the single stimulus closest to the
criterion established above

Reliability.

Reliability measures of each subject's

imitative responding was assessed by comparing the observer's
recordings with an independent second observer who was
simultaneously recording from the video-tapes in the same
manner.

The mean reliability estimates for recording the

subjects' correct responding was 97% (range 91% to 100%).
These checks were made at every other training session.
Separate reliability checks were performed on the
data for determining the stimuli each subject looked at
during training .

The reliability of these data were assessed

by comparing the records of the two observers interval by
interval and computed by dividing the number of agreements
by the number of disagreements plus agreements.

These

checks occurred at every other training session and resulted
in a mean of 80% (range 74% to 85%).
Results
Training Sessions
The results from the individual training sessions
are presented in Table 1.

This Table presents the following

Table 1
Descriptive Data of Training Sessions
Group 1:

Nu.rab'2r
1

3

6

8

9

Subjects tested in the presence of an

Task
Raise right arm
over head - touch
right knee with
right hand

infreque~tly

Number
of
Trials

Training
Time

441

176

looked at stimulus

Number of
Reinforcements

341

Stimulus

Extra Chair

Number of
5 Sec. Int.

2

Stand up - touch
right foot with
right hand - touch
left foot vli th
left hand

291

129

160

Trash Can

1

Stand up - jump up
and down X 3 - sit
down

229

104

135

Extra Chair

3

Stand up - hold both
ha~ds up and shake
them - sit down

135

57

109

Subject's
Chair

2

Stand up - jump up
and down X 3 - sit
down

149

71

86

Subject's
Chair

1

249

107

166

Mean

t\J
N

=

1.8

Table l
G=o~p

(Continued)

2:

Subjects tested in the presence of a frequently looked at stimulus

-

!~lli'7J)er

2

4
5

I

10

.

Number
of
Trials

Task

Training
Time

Number of
Reinforcements

Reinforcer
Container

213

89

Recording
Equipoent

127

56

75

Recording
Equipment

98

240

108

139

Trainer

37 4

236

117

125

Recording
Equipment

191

221

99

142

Stand up - turn
360° - sit down

377

139

282

Extend left leg extend right leg

139

74

Stand up - turn
360° - sit down

114

Stand up - lie on
floor - sit down
Stand up - hold both
hands up and shake
t~em - sit do-vm
Mean

=

Stimulu s

Number of
5 Sec . I nt.

2 CC

I\

"
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information for subjects in the two groups:
ject's number,

(b) the training task,

(a) the sub·-

(c) the total number

of trials each subject required to reach criterion,

(d)

the total amount of training time in minutes,

(e) the num-

ber of occasions each subject was reinforced,

(f) the

par~

ticular stimulus transferred from the training room to be
used in the assessment of stimulus control, and (g) the
number of five second intervals this stimulus was looked at
during training.
The two groups of subjects cannot be distinguished
based on the type of training task each was required to
learn.

In addition, results of t tests comparing the

groups with regard to the number of training trials required
to r e ach criterion (t (2,8}
amount of training time

(~

=

.903, E > .05); the total

(2,8)

=

.568, E > .05)i and the

number of occasions of reinforcement

(~

(2,8)

£ > .05) showe d no sig nificant diff e rences .

=

.413,

Therefore, it

i s unlikely these variabl e s diffe r e ntially contributed to
the number of corre ct response s produced by each of the
groups in the transfer tests.
Trans f e r Tests a nd Ass es sme nt of St imulus Control
The r e sults from the transfer tests and asse ssment
of stimulus control are illustrated by both group and individual data .
Group data.

A s p lit- p lot f a ctori a l an a lysis of

variance (Kirk, 1968) was p e rforme d on the scores r epr e s e nting
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the number of correct imitative responses produced by
the subjects.

The between-subjects variable was frequently·-

or infrequently-looked-at-stimuli transferred from the
training environment and the within-subject variable was
the absence or presence of a stimulus transferred from
the training room.
transfer tests

fo~

The number of correct responses in the
the infrequently-looked at group was

37 and the mean for the frequently-looked at group was 56.
The analysis of variance yielded a significant effect due
to the differing amount of time the transferred stimulus
was looked at (F (1,8)

=

6.278,

E<

.OS).

This indicates

the mean number of responses produced by the frequentlylooked-at group was significantly greater than the mean
number of responses produced by the infrequently-looked-at
group.

There was no significant difference between testing

in the absence or presence of a transferred stimulus
(~

(1,8)

=

.028, E > .05).

However, the interaction of

selecting a frequently or infrequently observed stimulus
and conducting transfer tests in the absence or presence
of that stimulus did yield a significant effect
11.107, E < .05).

(~

(1,8)

=

The results of the transfer tests and

assessment of stimulus control are presented by Figure 2.
Further testing of simple main effects revealed that
although both groups showed some initial transfer effects
they did not differ significantly from one another at pretest (F (1,16)

=

0, E > .05); the presence of a frequently-
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Po$t· test

Group Data .
The total number of correct responses during initial transfer and
assessment of stimulus control when a frequently or infrequently training
room stimulus was present.
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looked-at stimuls during post-test did not produce a

signi~

ficantly greater amount of transfer in Group 1 when compared
with pre-test

(~

(1,8)

=

3.938, E > .05): Group 2 showed

significantly less transfer at post-test than at pre-test

= 7.446,

(F
- (1,8)

o < .05): and Groups 1 and 2 differed
~

significantly in transfer at post-test

E

<.01).

(~

(1,16)

= 16.044

The analysis of variance is presented in Table 2.

Individual subject data.

Figures 3 and 4 indicate

the number of correct imitative responses for each subject
on the initial transfer test in the outside setting and the
number of correct responses when a frequently- or infrequentlylooked training room stimulus was introduced into that setting
to asse ss stimulus control.

A description of the transferred

stimulus and the r e sponding of each subject is provided .
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Table 2
Analysis of Variance of Correct Responses During Transfer
Tests and Assessment of Stimulus Control

Source

ss

df

Between subjects

41.05

9

A {frequent or infrequent
observing)

18.05

1

subj. w. groups

23

8

Within subjects

31.5

B {absence or
presence of transferred stimulus)

MS

18.05

6.278w

10

1

.45

AB

18.05

1

18.05

B X subj. w. groups

13

8

1.625

w
0

2.87 5

.45

* p < .05

F

.28
11.107*
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Discussion
This study assessed the transfer of behavior changes
in developmentally disabled children from a treatment setting
to a transfer setting.

Ten subjects learned to perform

simple non-verbal imitative responses in a training room.
Each was video-taped in order to determine how often visual
stimuli in the training room were looked.

The transfer

tests were conducted in a novel setting and in the presence
of a stimulus classified as either frequently or infrequently
looked at.

When a stimulus from the training room was

introduced that had been frequently looked at more correct
responses occurred than when an infrequently looked at
stimulus was present .

The initial transfer test to the novel

setting (pre-test) resulted in 26 correct responses for
Group 1 and 24 correct responses for Group 2.

It can be

seen that both groups produced relatively large amounts of
transfer to this setting independent of the presence of a
tra.nsferred stimulus.

It should be noted that the dif-

ference between the 2 groups at post-test (testing in the
presence of either a frequently or infrequently looked at
stimulus) is primarily a function of the greater decrease
in responding in Group 2, rather than an increase in
responding in Group 1.
A combination of interrelated b e havioral processes
may be used to explain the findings in this study.

The
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essential issues are:

(a} the relationship between obser-

ving training room stimuli and the development of stimulus
control, and (b) the role of stimulus control (or lack of
stimulus control} in transfer of training.

First, it

appears that for stimulus control to be achieved by a given
stimulus it must first be looked at or attended to.

In any

reinforcement program when part of the discrimination must
be made on a visual basis, some active orienting behavior
is required of the subject before he/she can be exposed to
the discriminative properties of the stimulus.

Such

orienting responses are usually referred to as observing
responses.

Increases in the number (or duration) of observing

responses will result in increased exposure to the discriminative elements, and hence increased opportunity for the
subject to learn or manifest discriminative behavior.

Con~

versely, decreases in the number of observing responses of
a particular stimulus will result in decreased exposure to
the discriminative elements of the stimulus and less opportunity to l earn discriminative behavior.

As the duration

of time a stimulus is looked at decreases the less likely
that stimulus is to acquire stimulus control.

Therefore,

it appears that one predictor of whether a visual stimulus
acquires discriminative control over responding is the duration of time it is looked at during training.
The second issue concerns the rol e of stimulus control in transfer of training.

In this study, the stimulus
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control properties of frequently vs infrequently-looked-at
training room stimuli was assessed to a novel setting.
Subjects participating in transfer test trials in the presence
of a frequently looked at stimulus produced a total of 32
correct responses.

Subjects tested in the presence of an

infrequently looked at stimulus produced a total of 13
correct responses.

The concept of stimulus control im-

plies that behavior change should transfer across settings
if the training and transfer

environments are similar in

terms of stimuli present and/or reinforcement contingencies
in effect.

However, in order to maintain the amount of

transfer that occurred at pre-test it required more than
the mere presence of a similar stimulus in the two settings.
It was necessary for the transfe rred stimulus to have acquired
stimulus control (by being fr e quently looked at during
training) to inhibit the decrease in r e sponding see n in Group 2 .
An additional factor must also be considered in this

study .

Subjects tested in the prese nce of an infrequently

looked at . stimulus produced l e ss transfer of training at
post-test.

Since no discriminative stimuli we r e present in

the transfer test the accumulative effe ct of the unre inforced
test trails may have resulted in more rapid extinction for
these subjects.

Thi s explanation may totally account for

the significant difference b e tween and within subj e cts that
was r e veal e d by the analysis o f v arianc e .

Th e da ta show

a significant extinction e ff e ct in Group 2 characte riz e d by

34

a decrease in the number of correct responses at post-test
pre~

(13) as compared to the number of correct responses a ·t
test (24).

This large extinction effect did not occur in

Group 1, although there was a slight but non-significant
increase in the number of correct responses from pre-test
(26) to post-test (32).

Thus the introduction of a fre-

quently looked at stimulus for Group 1 must have produced
a retarding or inhibiting effect on the extinction process
during the transfer tests.

Conversely, the introduction

of an infrequently looked at stimulus for Group 2 did

no~

retard the natural extinction process that was shown by
these subjects.

The introduction of a frequently looked

at stimulus and the corresponding retardation of extinction demonstrates the stimulus control properties of
frequently looked at stimuli.
Considerable caution should be used in generalizing
the current findings to other populations.

The present in-

vestigation studied severely retarded children who exhibited
many of the behaviors typically associated with autism.

It

is possible that these subjects respond to visual stimuli in
ways that other children do not.

Several studies have

pointed out the atypical manner in which autistic subjects
respond when confronted with multiple stimulus inputs (Koegel

& Rincover, 1974; Schiebman & Lovaas, 1973).

Additionally,

it is possible that some or all of the subjects may
had previous exposure to reinforceme nt programs from

have
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unit counselors or psychologist.

This may partially account

for the large amount of transfer subsequently obtained in
pre-test (Kale, Kaye, Whelan, & Hopkins, 1968; Stokes, Baer 1
& Jackson, 1974) .

The present results need to be replicated

with nonretardates.
The results of this study are not conclusive concerning the necessary conditions for the transfer of treat·ment gains across settings.

It appears that identifying a

stimulus that has a high rate of being observed during

train~

ing and introducing that stimulus into a novel setting will
retard, inhibit, or delay the natural extinction process
that would ordinarily occur without reinforcement in some
subjects.

The parameters indicating the

maximum and minimma

amount of time a stimulus must be looked at before it acquires
control are unkown.

In addition, employing the amount of

time each stimulus was looked at during training as the only
variable of concern in visual discrimination resulted in
the neglect of other visual functions (i.e. size, color,
brightness).

These factors may be influential in determining

stimulus control and transfer of training independent of
looking time.

Future research should also consider assessing

transfer of training to 3 or 4 novel settings.

Such an

approach might provide information that is unavailable when
asse ssment is restricted to a single environment.
The procedure described here for obtaining transfer
of training acorss settings appears to have potential for
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clinical use in some situations.

It requires the identifica-

tion of a stimulus in the training environment that was frequently observed or attended to by the subject and the introduction of that stimulus (or a similar one) into the transfer setting.

In effect, the proceudre can be utilized to re-

tard extinction until a functional contingency management
program can be implemented in the new environment.
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